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Abstract of JP6084959 

PURPOSEiTo Increase two-dimensional 
electron gas concentration and to increase 
carrier mobility by so simply modifying as to 
insert an Inlays layer, an Inks layer itself 
having large Inks composition ratio into an 
Inlays channel layer. 

CONSTITUTIONiA GaAs. buffer layer 2. an 
Inlays channel layer 3, an Inks channel layer 9, 
an Inlays channel layer 3. an AIGaAs carrier 
supply layer 4, a GaAs cap layer 5 are 
sequentially laminated on a semi-insulating 
GaAs substrate 1 . A contact of the layer 5 is 
provided and a source electrode 6, a drain 
electrode 7 arranged at an interval are 
provided. A gate electrode 8 in contact with the 
AIGaAs carrier supply layer between the 
electrodes 6 and 7 is provided. Thus, a hetero 
structure of high quality Is provided, and 
excellent low noise characteristics are 
obtained. 
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^i^l^G a A s 1 _hlC)lll:i«)i LfcG 
aAsA*y:7rH2&I^I n G a A s SRr/: 
I nAs^Y^;V'H92tr/f I iiGaAs^-\':*^;l/B3 35: 
t^A I GaAs^^0^^fi^m4RZSmmA I GaAs 

'^tSS^m^y'ummt. MISGaAs^^^yr/HStm 

mffi7 ^orBitcftoTtaisA i GaAs=^^u-^m*&s 



sat JSfSlt *a<!>H EMT <r*rt««BHiBBI 




1 :4:«tftiiGaABjMK 

2 : G« AB><y 7tS 

3 : I nGnAn^^^J^m 

4 : A lGBA8**ytftlMi 

5 : G A AB^-t r :rs 

9 : I nAt^^^^m 
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(2) 

1 

¥ffii^ttGaAsa«±lC«tcaiBb:?S:y 
>H->^GaAs A>;;:7ra^^^/>H-y I nGaA 
s ^-^^}vmmS^ > H— :/ 1 n A s -5^^ 
y Y-:f I n G a A s *;V®&r/::i:*:7c^ Y 'J • 
^fX&±*^ti-^<Oi-i6M!J^^>Bft^^^^i^-A I G a 
As4^^U-V«l&^&t/etrffiA 1 GaAs:^-vU*^#^^ 
€ t HSgmSCD G a A s :/l^'&t^#Ji^x a« 

WiBGaAs^^»;/:/litr3>^>:7h-r^i:*tcrai^£ J(7 
^UV—T.'^^h Y V-i >^ai:(^)raiCffioTg9SdA 1 

G a A s u ^^^m\z^ h-r^y- hmat 

[a*3®2] S«ffi!l;5^^«ilcSMLf^I nGaAsf^Y 
:^;VHXr/I nAs5^^^;i'BBlt/I nGaAs9=^-v^ 
JUJB:Rt^A 1 GaAs^^^Ui'^^ll&BRt^GaAs^V 

*y >^jl^^^?^^8tP#^<^T^5^V>H-:/A 1 GaAs 

[»*:®3] A I GaAs^-\'U-^^jfe&^^— ^TC^A' 

nG a p^^ Uir#^i^B^::ft«UT;feS2:tS«F«i:T 

C^*«4] A 1 GaAsA!y:7TliSy>H-:/I n 
GaPA*-y:7rHlCf^#'r^^^^J-A 1 GaAs^vU 
^^I&H&I nGaP=^-\'U-V«l«&]ilr>f^#UT;^^2: 

[|f^:^5] I nGaAs^^^Jl^JlRrXl nAs^"^ 

[H*^ 6 ] I n A s ^ V ^;W»55*:frJf ^nfc I n G a 
A s 5^-V^;U^<^1SIS<^«^^^«:^*^^^-i:^^^ 
<i:TS 1 2 3 ^y^A^m 

[S*:S7] I n As^-^-^^Vg^^/hW^n^t I nGa 
A s ^^4^;V^;&^G»^^1SftC5^a«;)^?^^fiS^#F€: 



i^M¥6-849 5 9 

2 

1 n G a A s ^^/uT)^^ CI t J&1*«iTSil*« 1 ^ 

2 3 *V^ttSI*:B4 iSVM^W* 

^ 5 ^ Vil^a*3g 6 ^ViliM:^]S 7 ^VHitl*:^ 8 f2iS 

sJCi^tj-^ I nAsS^ityi^^O. 1-0. SCOSSST 

2 ^v^i^n*:^ 3 ^intaf««4 E«®ia«^^»ai« 

11 :¥^U-V#^3I&B^«^T^A It Ga 
i-i Asa)A 1 Asm^itxd^O-0. 3(D«H^S« 

[a*W12] ^^^;l/g€:«^*r^ I ny Gai-T A 

[W*:^13] I nGaAs^^^;VH&t^I nAs^ 

\ ^)\'m^XS I n G a A s ^-v^il^B?!?^ "E^i^^HB^^ 
S«fliJ;5^e>J®tr«Slx;ty >H-:/I n,iGai-yi As 
^-V^^VBRtX/^H— :/! n,2Gai-,j As^-^':^^;l' 
BRlX/>h*— 7" I nyi G ai-yi A s^'V^;VB:d^e>3^ 
^3BIB*JCf<;#t'^:::> I nT2Gai-y2AsliI n,iGa 
i-yiAs t)t«bTI nAsCD»lEJt;&ty2 >y, 

^ C t ^!t#mi:*r^»*^ 1 l!cV^fl«*« 2 ^V^li^* 
:^ 5 ^ V^J^a^W 6 sfeV^Jlit^ffl 7 l2«(^ia«^«lS 

[0 0 0 1] 

[0 0 0 2] ¥«a¥«*S«-t*C*B*Vi«^ 

5=- U #1?^ ^ ^ X tf ^ ^ V * fife:^ ^ 

GaAsBRtXS i H-t!>iyAl GaA 
s Hd^e»35:S'\'7^n - Xtfi^'^^i/V^Vaji. IP^GaA 
s /A 1 G a A s ^"XO • Xtf^^^v'^Jl'^iS}^. 
D#a GaAs SflO-iSV^m^^iSS^ o it 
:r:'^7cmi^iS7s (2D EG) Hj^^^^t^K^n^coT, e:<o 

2 D E G ® ^^^^Mzmm-^^n^^^ hy>P7s^ 
;Cf^HEMT (h i g h electron mo b i 1 
ity transistor) Tfe^o 
[0 0 0 3] :i(DHKUT\t. X t! ^ ^ ;VJBK:^S^B 

[0004] 
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3 

[^^(D^m] «e*COHEMT{C:RVim, 2DEGS 
\z^\1r:&-:^7t^T:^X»&^:k^<'r^fk. A I Ga 

A s 1 G a A s ^:(DMcD^T S?a:^co^^:^#< 

A 1 G a A s \zm^^A 1 A s (Dm.^it^i< 

[0 0 0 5] mVUf)^^. A 1 Ga AsSlCli. S 1 H 

•fe>i$'*«ff«EU MEb:tcfca«-S i<DH-tf>^«K 

<£li5«)fc:0, Al AsCOffi^lt^:fe^<b;fc«'&. Clt^ 

[0 0 0 6] ZiCDmm^m^^^^O):^^^^^^. Ga 
A s /A 1 A s ^5^n«|jg{c#A> z:^*C7c1li^:^XS?5t 
^^3nS^^^;i/e«:G a A s ICittSbTSEtcm^a 
fU^A^:^^l'> I n G a A s hV^l nGa A s/A 1 G 
a A s ^-T-Dflli&J^r^nTVi^o 

[0007] aSttlnGaAs / A 1 G a A s ^"rU 

ffi, lH^{^*&»ttGaAsS«, 2tiy ^h*— T'GaA 
sA*-;:7rH. 3«>/>K— :/I nGaA s^'Y^iU 
4ltn^A 1 GaAs^^U-^^j^g, 5f^n^G 

aAs^^y':/m. e\tv-7.mm. 7u\^u^>n. 

[0 0 0 8] iriCOHEMTtCiS-V^T^ /^F— ^InG 
aAs^^:^;WH3J3:, J?$fi^JA«10 0 CA3 -20 
0 CA] T^oT> IIIStCttInT Gai-7 As (0. 
l^y^O. 25) ^WlBftb. n^AlGaAs^^^ 

u ^r^^^m 4 i:cDi^ffiifi^tc^fi^sn'5 2 d e g 

[0 0 0 9]a«, I nGaAsttGaAs t::tfcl^L.T 
m^llfn:f3:6t:^-^V^e:<h}5)^»^, GaAs/AlGaAs 

^v'ammzitmLx^mm(D&\zmf^:j^^)\^^ • a- 

n G a A s ^ V ^^^^ 3 fipdSffi^tlS 2 D E GO^SS 
tt, ti£5feC0GaAs/A 1 GaAs-^5^n«jlit::itSJb 

[0 0 10] 

[^B^*^«StL<t'5^:-ra^^] MfBbfc^^tC, In 
, Gai-, AsJCiS-tt-S I nAsja^£Jty^::^^<U, 

All Gai-. Asfci^ttSA 1 Asia^itx<& 
:^^< htcA 1 GaAs/I nGa As^5"D^^§^?^ 

X%. m^^\Z\t. A 1 G a A s t<t)Fa<D)ea»^^S 
-a-, ^V^Ji. A^y:7r;g (XfiSfe) -rfe-SGa As ^: 

[0 0 11] ::(D^. 3fi«. A I GaAs fcKW^A 1 
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Asm^itxtdlO. 3JEtTa:U ^fc, InGaAstC 
T nAsm^WiyttO. 2effitU, -^LT. IB 
^fil5 0 CA) U&tVX^^^o ^lOInGaAsli 
-^coa^Jtyco:fc^$lctSoTGaAs iico 

[0 0 12] 1 nAsjfe^ity i:I nGaAsgCDSi^ 
t<ommZ'D\.^X\t. ]liiW/itf-S>Ctt^-r5^^7X (M 
at thews) (D^y^)^^. ^h)i^^^±>:^ (ph 
10 o t o 1 um inescence:PL) 3^;— ;^ 

(Hal 1) m^. ^^mmm^mmm (rheed) 

[0 0 13] rtffl^fi> --v'T^DS^ffiiS^CD^^Y 

^Tl>S« ^9f^GaAs/In. Gai-« As/Ga 
As'\T-P«3SJ-:fe^tS I nGaAsSKSS^t I n 

fl^^S^f^SS^^ ED 88-94 (198 8) pp 
20 9-1 4J o SlClfJ^ViT, Ndep tt-^xnl^ffi 

[0 0 14] >^^mx\t. ^y^D«}gJ::;»^tsm^iS*i 
*>©^^:^^< UT2DEG»S€:iSae>^^^tciS-V> 

Lt^r). 2i>'EGmm\t+»\zm<. «£ot> fist««p 

[0 0 1 51 

30 [M^^«9^-r^fc«)0#g] 0 1 J;3:*9|B>«(^M?i^» 

ift*r^^<^>HEMT^«-riigi5^^aj®^'e^o. 1^8 
izn^^xm^^rct^^^wimnim^^^^-Tfi^^^^^^m 

[0 0 16] m7F^(DHEUTf)ms\zM.^n^nEUT 

t^m'i'^tZ.:5\^J>\^ — :fl nGaAs^V^Jl^© 

3[^\z/ >\^—-:fi nA s^^:^;l/g9^:fr}f Lfci:^: 
;5ica^«>o jico/^K-y 1 n As^^^;v^9ii> ^ 

40 XfSiKXh. y nGaAs^ir^^l'HSICit 
^VXl nAs(Dm^\tifi±^\^^/>\^-':fl nGaA 

[0 0 17] mt^VfttZ-^if^^. 
#i!iSa^a:ll*«^^SBJc»v^Tfi. (1) 
GaAsSfe («3I;t«#J^JfettGaAsSfel) 

>H--:/Ga Asn-/:7T^ (^J;^«/ 

>H-:/GaAs;t-/:7T^2) S:tX/>H'->^I nG 
aAs5^-V^;»^S (fi?g;tt*>/>H-:/I nGaAs5^v 

^;t'H3) xr;/>H-:/i nAs5^v^;i/* (W^ti 

5^7 y >F-:/I n As^A-^;HS9) RtJ^/ n 
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A 1 G a A s Y U ^^t^M 
(^J;^«S i H-:/On^A I G a A s 4^-^ Uir««&^ 

4) ikism^A.iGaAs^^^)^mf&mtmmmm<o 

GaAs+^c;:/e («^«S lSH-:/U}tnSGa 
As4^Y'y:/^5) ^^t5*^^xa«5£i:> MI2A 1 

G a A s + V u ^^t^Btmmnm(Dc a a s 

t,(r>mzU'oX^i^A I GaAs^^rU-^«ISHfca> 

[0 0 18] (2) HUE (1) Jcfei^r. jrasr^fi^n 

fcl nGaAs^v^^VMRt/^I n A s ^Y^^V-liR^ 
I n G a A s ^\^)Vm'MSA I G a A s U'V«»& 

.^Rt/G aA s y:fmff^^i3i^nim^(oymi^j> 

H— ^A 1 Ga As A*^:;7T^ > F~-:^A 1 

o.25GaD.75As A*!y:7TB2 0) t ^i^a<?: 20 

[0 0 19] (3) tarn (1) ^Viti (2) tti^V^T, 

±^^'^^<D\Z'j^-m^^t^^'^^'^lyft I n G a P^r^ 
U-^ftl&S (t^^«S i F-:/©n^I nGaP^A'U 

[0 0 2 0] (4) ffllE (2) ICi^^^T. AlGaAs 
nry:7T^i:A 1 G a A s 4^-^ U i^^^l&Qii^: I nGa 
F/^yyrmtilnGaF^^V^mi^m mX\tS i 30 
H-:?^On^I nGaP^vUir«)ieH2 1) iiJCftS 

CO 0 2 1] (5) WtB (1) (2) *Vitt 

(3) gcV^ti (4) iCjS^V^T. I nGaAs5^^:^^;i/^ 
Rr; I n A s ^ Y ^)VmmS r n G a A s ^ V ^;WH^> 

[ 0 0 2 2] (6) ttilB (1) (2) 
(3) l^Vili (4) t::»ViT, I n As^^^;^^*^^^ 
If^n^'iil nGaAs^^-Y'^^l^HcolfiRCQKIJHflc^ffi;^ ^ 

[0 0 2 3] (7) g3K (6) tCi^V^T. InAs^-V 
^;VB7&^tfrff^n}/S:I nGa As5^-^^Jl'H:6^^:^«»1S 

[0 0 2 41 (8) ffifia (1) ^Vi(l (2) ^V^fl 

(3) (4) ^\^^\t (5) ^Vifi (6) 

(7) tCi^ViT> 4^'\-U'V#^«&®<7)T^:6V>H-:/0 
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[0 0 2 5] (9) BUlB (1) ^V^tl (2) gJlUl 
(3) ^VMi (4) ^Vi« (5) ^Vi« (6) 
(7) ^^ni (8) \zm^X. ^^ry'fmf)^^^')^9i^ 
t^mtmm'^M<0 I n G a a s ^^/uXU^ ^t^^^ 

[0 0 2 6] (1 0) MtB (1) ^V^^i (2) 

(3) ^vni (4) ir>^v^T> 

n, Gai-y AstCj^tt^I nAsSaricJty^^O. 1 - 
0. 3(Z>ttfflTa#i$nT3^SC:t^ftlRi:t"Sd\ ^ 

[0 0 2 7] (1 1) Mta (1) (2) ti»v^ 

r. ^^Uir«*&HS«*t-5A Ir Gai-rAs<^A 

1 Asms^itx^^o-o. 3co«aB'^ati5nT;^s2i 

[0 0 2 8] (1 2) h9E (1 1) J-»V>T. ^V^JI^ 
li^W^T'SInT Gai-y AslcMttS I nAs^^ 
ity?&^0. 1-0. 3(Z>«5H'Ci^Sl^taT;^s::t&# 

[0 0 2 9] (1 3) BUfB (1) ^V^t^ (2) ^V^l* 
(5) ^V^tt (6) (7) fcMViT, I nGaA 

s=^^^}VmiSLXSl n As^-V^JVHRt^I nGaAs 
^^:^;W^;0^e,:^^g[B#:^y>H-:f I riyiGai-yi 
As^^-V^^^MRt/Z^H-:^! nT2Gai-T3As5"Y 
>H— nn Gai-yi A s^-v^jVB*^ 
^t5.^tAmi^\Z^Wly^'^ ^ ny2Gai-T2As(riI Hyi 
Gai-TiAs tltiSS^UTl nAs(D3a^it)5i^y2 >yi 

[0 0 3 0] 

Wi:UT08IC^V^Tgi§^Ufe I nGaAsSiS^i'^ 
fiP^v-o.- H • 'e)Vy^v^ (p s e u d o- 
mo r ph i c) tt^«l5fi<^ I n G a A s 
^^:^;vai^JcJEtcl nAsd^63a:S^ir*;i'B*t^^J^ 
I nAsCDmitjO^^^^VU nGaAs*^i&/3:^5^V^ 

[0 0 3 1] iP'^> aE**>SfflVi^nT^^iSffl«<0 I n 

GaAs^A'^;Va^^®^«^^'C^'J^^-'> InAsm 
^It?^^;^^Vi I nGa Ase^Wil nAsP^:ft'»b 
Tj^^^RS<^^^«r5SWl^T, I n A s »d^it*t:^^V> 

f I nGaA^^^^)\^m^m^f^^^t.tm9tx^^itm 

[0 0 3 2] |g|2«01tcSLrc:HEMTtr»tt^X:^^ 

coi£o^!^^^^u. siir»v^Tfflv^fciB^-h|5iia-^«l^ 

[0 0 3 3] m^^n^^^\Z. :^^qg{Cfe^HEMT 
^tt. ?E*cDHEMTlw»tt«>/>H— nGaAs 
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[0 0 3 4] I nGaAsliA 1 GaAs-^Ga 

As ctOt)mT^^:tr;5i^:fc^<. GaAs/A 
1 G a A s ^T-P«iaJ:iJta!UTfe^»<OiicEc cd:^S 

$n-6 2 D E GSa^«iS< J^t-So 
[0 0 3 5] I riT Gai-T A s ;::l^lt'2> I 

nAsfflsKM:y*:^€r<'r'5ironTe^«©j£Ec co 
^a^^«il^:^^<;^j:^*^^. 2DEG»a[ti*i:^-r^ll lo 
Ta&S. ^L^^j^^G^, I nAs«GaAsJCitfeL/T*& 
=i-'^9itimi C«] :fc#<. GaAsH±^AlGaA 
sS±lri nGaAs^^fiX:i:$1i:^«^(Ctt> InA 
scomiK&O. 3JKAT{CU ja*:::). InGaAsgOg 

[0 0 3 6] ^a^q^Ttt. ffirffiufetc^55^^we>*^?a 

Ga Ase^A 1 Ga AsJilcS-rSgS^IC^^ 
a^*aOOI nGaAsJBS:MV^, Cl<7>InGaAs^ a? 
it^tci n Asj^it;&«:::^#Vil n, Gai-, AsJB, * 
VHii nAs^^cDt)CO$::;rJ¥L, 

[0 0 3 7] -mz.. iiS««SG>GaAsJ!e^rmt^S 
^i^Sfr^l^^ia-CS 5 0 0 Ccm» /V ■ s] ^^►O^ ^ 
fc, iSiffi^CD 1 n A s 

3 3 0 0 0 Ccm^ /V • s] m&^^^z.t.ii^^^tvr: 
a&oT> I nGaAsco^T^^^T^-S^^^^;!^^!:: 
ittSfb. I n As30^iE,;^^^^^;HlS::fhif U^c^-^lc 
2DEGiaS;<?^iiln3t-^0^3^e'r. m^^ifeSt) 

[0 0 3 8] 

[^Jfi0!|] 0 3«*asigfe:»tts^-^«W^»iZ-r^ 

[0 0 3 9] ^-||JS«&9lffi-r«)«&©XgS:Si98-r 

3- (1) 40 
9t=^m:L.\i^^l^-^)\^lSu^ (mo 1 e c u 1 a r be 
am epitaxy: MBE) ^^Mffi-TSCttCft 
t>T> Wm.i^'^ (10 0) T*^¥Jft»#GaAsS« 
1 1 l::*(D##^^a^JilS{cj^:g^ii:^o 
/>H-:/Ga As A*!y:7Tei 2 : l^$0. 6 Cm 
m] 

y>H— :/Ino.2 Gao.8 A s ^-v^s-;!/^ 1 3 : JP$ 
6 Cnm] 

y y I nAs5^-^^;i/^l 9 : 5 Cnm] 
y>H— :/Ino.2 Gao.8 Asf^^^JWil 3 50 
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4 [nm) 

nUA lo.z6Gao.76As:^^vUir«<&Bl 4 : 5 
0 Cnm) 

n^G aAs^-^'>:/@l 5 : 1 0 0 [nmj 

Sa^Jil 0i« i:Ufco 

[0 0 4 0] CCD'^/XAOeP&T, 2DEG<t*^3jN- 
(H a 1 I) ai3£lr|feoTfFffiU>^t c:5> 7 7 

CK] T05^i5SM;^^^l 2 0 0 0 Ccm* /V • s] > 2 
DEGSffins ;0^3. 5X1 o^» Ccr»] 

fip-^, JP$ 15 CnmD (r>j:yY—^\ no. 2 Ga 
0.8 As5^^:^i;^BSrfflVi5tS'&{Cit«-r^t, ^SftS 
M7&^*?J3 0 C%) . 2DEGiaa?ns ;0^«4 0 C%] 

[0 0 4 1] 3- (2) 

^5iffit-^^:i:tCtfeD. ff$^J^«10 0 Cnm] /3 

0 0 Cnm) CDAuGe/Auia^J^^So 
3- (3) 

^yyV'^y^^mm-^^hyz.^^^. auGc 

[0 042] 3- (4) 

^>if^^7.^ (CF4 +CHF3 ) ^•r^JK^^t'i':^ 
> • X*>r5=->^ (reactive ion etcli 

1 n g : R I E) j^^iSffi-T^ C tiCfeD. nSGaA 
s^^>v>^® 1 5&X^y^>^UTy— h • U-feXl 5 
A^J^^^S. 

3- (5) 

y-h • U-feXl 5 A&J^jSb:rcSg^lCTXi!:?iLTffiVi 
^^ItlCltfeD. ;f$^A«3 0 0 Cnm] (DA\m^m 
3- (6) 

[0 0 4 3] t8ffiC0J:otCUT^fiK$1tfcHEMTc^Ji 

«mftNF*M5eufct;i5. 12 cghzD to. 4 
5 cdBD ftm^n. ^c7)H$(7)^fJ^i^il 2 cd 

(^>/>H— yino.2 Gao.8 As 5^^^;HicOi?f€rffl 
V:>fc«'&i:ittfeUT*52 0 C%] COaST^^o 

[0 044] la 4 \ti^^m\zikif^m=^nmm^»mrr 

-52%a>HEMTi£«-riieS^9r^B0-e*O. 01 {w» 
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<ai<7)/>H— y I no.2 Gao.8 As^^r^)VMl ^ t 
CDF^lC/>H— lo.25Gao.76 As/\'^:;:7r)i2 0 
^ivnhti^\z^^. dOS-^, />H-:/GaA 
s A*y 7rB 1 2<Z)j?$ttO. 5 CMm) T?a6D, ^ 
Tc. /^H— :/A lo.25Gao.75As/N**y:7rjl2 OCD 
JP$tiO. 1 (Aim) T*oT. ^tH>T^-*ffi«f||<D 
/VH-T'Ga AsA*^/7tB1 2 (D^^ t 0. 
6 Cum] hU^^^\Z\yXd^^o 10 
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